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L Basis fth rep rt 



1. With regard to the efements of the intonational application:* , 
I X I the international application as originally filed 



the description: 
pages 
pages 
pages 



1-21 



NONE 



_ , as originally filed 
filed with the demand 



NONE 



, filed with the letter of 



the claims: 

pages 

pages : 

pages 

pages 



22-24 



NONE 



NONE 



, as originally filed 

.. as amended (together with any statement) xinder Article 19 

, filed with the demand 



NONE 



, filed with the letter of 



I x| the drawings: 



pages 
pages . 
pages 



1-5 



NONE 



. as originally filed 

, filed with the demand 



NONE 



I x| the sequence listing part of the description: 

pages NONE 

pages 



, filed with the letter of . 



NONE 



, as originally filed 

, filed with the demand 



pages 



NONE 



, filed with the letter of . 



2. With legaxd to the laiijgMage, all the elements marked above were available or ftimisbed to this Authority in the language in which 
the international {plication was filed, unless otherwise indicated under this item 

These elements were available or furnished to this Authority in the following language ' vMch is: 

I I the language of a translation furnished for the purposes of international search (imder Rule 23.1(b)). 
I I the language of publication of the international application (under Rule 48.3(b)). 

[ [ the language of the translation fiimished for the purposes of international preliminary examination (under Rules 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the intenuitional application, the international 
pre liminar y examination was carried out on the basis of the sequence listing: 

□ contained in the international application in printed form. 

I I filed together with the international application in computer readable form. 

I I furnished subsequently to this Authority in written form. 

[ I furnished subsequently to this Authority in computer readable form. 

□ The statement that the subseouently furnished written sequence listing does not go beyond the disclosure in the 
international application as fued has been fUmished. 

I I The statement that the information recorded in corr^uter readable form is identical to the writen sequence listing has 
* — ' been funiidied 

4 I x| The amendments have resulted in the cancellation of: 

Q the description, pages NONE 

0 the claims, Nos. NQNE 

1 x| the drawings, sheets^ig NONE 

5. |x I This report has been drawn as if (some of) the amendments had not been made, since they have been considered to go 

beyond the disclosure as filed, as indicated in the Siqjplemental Box ^ule 70.2(c)).* ♦ 
* Replacement sheets which have beenjkmished to the receiving Office in response to an invitation under Article 14 are r^erred to 
in this report as "originalfy filed" and are not annexed to this report since they do not contain amendments (Rules 70,16 
and 70.17). 

**Anv replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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nL N n-establishm nt f opinion witit regard to novelty, inventive step and industrial applicability 



1 . The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non obvious), or to be 
industrially apphcable have not been and will not be examined in respect of: 

I I the entire international application. 

I x| claims Nos. 24 

because: 

I I the said international application, or the said claim Nos. . relate to the following subject matter which 
• — * does not require international preliminary examination (specif). 



I I the description, claims or drawings (indicate particular elements below) or said claims Nos. _ are so 
unclear that no meaningful opinion could be formed (specify). 



I I the claims, or said claims Nos. _ are so inadequately supported by the description that no meaningful 
opinion could be formed. 



13 



no international search report has been established for said claims Nos. 24 . 



2. A meaningful international pceliminaiy examination cannot be carried out due to die failure of the nucleotide and/or amino acid 
sequmce listing to corx^^ with the standard provided for in Annex C of the Administrative Instructions: 

□ the written form has not been furnished or does not comply with the standard. 

□ the computer readable form has not been furnished or does not comply with the standard. 
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IV. Lack of unity f invention 



1 . In response to the invitation to restrict or pay additional fees the applicant has: 
I I restricted the claims. 
I x| . paid additional fees. 
I I paid additional fees imder protest. 
I I neither restricted nor paid additional fees. 

2. I I This Authority found that the requirement of unity of invention is not complied with and chose, according to Rule 
— not to invite the appUcant to restrict or pay additional fees. 



68.1. 



3. This Authority considers that the requirement of unity of invention in accordance with Rxiles 13.1, 13.2 and 13,3 is 
I I complied with. 

I x| comphed with for the foUowing reasons: 

This application contains the following inventions or groups of inventions which are not so linked as to form a single 
inventive conc^ under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination 
fees must be paid. 

Group I, claim(s)l-6, 15, 16, 19, 21 and 22, drawn to a fu^t product, an isolated single domain AL2 gene, and a first 
method for preparing a plant that is more susceptible to viral infection, comprising transforming a plant sample with said 
gene. 

Group II, claim(8) 7-14, 17, 18, 20 and 23, drawn to a second product, an isolated double domain mutant AL2 gene, and a 
second method » for preparing a transgenic plant transformed with said gene. 

The inventions listed as Groups I & II do not relate to a single inventive concept under PCT Rule 13.1 because, 
under PCT Rule 13.2, they lack the same or corresponding special technical features for the following reasons: The double 
domain mutants of Group II are not shared with the method of Group I. The method of increasing virus susceptibility of 
Group I is not shared with the method of Group II. 



4. Consequently, the following parts of the international application were the subject of international preliminary examination 
in estabUshing this report: 

I I all parts. 

I I the parts relating to claims Nos. 
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International application No. 
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V. R asoned statement under Article 35(2) with regard t n velty, inventive step r industrial applicability; 


citations and explanations supporting such statement 




1. statement 




Novelty Claims 1-23 


YES 


Claims NONE 


NO 


Inventive Step as^ Claims 1-23 


YES 


Claims NONE 


NO 


Industrial Applicability (lA) Claims 1-23 


YES 


Claims NONE 


NO 


2. citations and explanations (Rule 70.7) 




Claims 1-23 meet the criteria set out in POT Article 33(2)-(4), because the prior art does not teach or fairly suggest isolated 


single or double domain mutants of a geminivirus AL2 transcription activator protein, nor methods to use the single domain 


mutant to create plante that are more susceptible to viral infection- The claims have industrial applicability in that the 


mutant nucleic acid sequences may be used to study transcription factor interaction » plant defense repsonses, and viral 


pathogenesis. 




NEW CITATIONS 




NONE 
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VTL Certain d fecU in the international application 



The following defects in the form or contents of the international application have been noted: 

Claims 20-23 are objected to under PCT Rule 66.2(a){iii) as containing the following defect(s) in the form or contents thereof: 
Each of claims 20-23 are missing the period punctuation marie. 

The description is objected to as containing the following defect(s) under PCT Rule 66.2(a)(iii) in the form or contents thereof: 
The amino acid and nucleotide sequences that appear in Figures 1 and 2 should be identified by their SEQ ID NOs. 



Page 16, lines 19-20 indicates that transgenic plants were made comprising mutant AL2 genes shown in Table III. 
However, the description docs not include a Table III. 
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VLLL C rtain bservations n th int raati nal applicati n 

The following bservations n the clarity of the claims, description, and drawings or on the question whether the claims are fully 
supported by the description, are made: 

Claims 1-23 are objected to as lacking clarity under PCT Rule 66.2(a)(v) because practice of the claimed invention is not 
adequately described in writing, as required under PCT Rule 5.1(a){iii), for the reasons set forth in the following paragraph. 

The claims are broadly drawn to any isolated single domain recombinant AL2 gene encoding a modified transcription 
activator protein, comprising a mutation in the region which encodes from about amino acid 83 to amino acid 129 of the 
corresponding wild-type transcription activator protein; any isolated double domain recombinant AL2 gene, comprising a 
mutation in the region encoding from about amino acid 83 to about amino acid 129, and in the region encoding from about amino 
acid 23 to about amino acid 43, of the encoded transcriptional activator protein; any vector containing said single or double 
domain genes; a method of pr^>aring a plant that is more susceptible to Begomoviruses or Curtoviruses; and a method of 
prquuing transgenic plants containing said gene. 

The descr^>tion only states that single domain AL2 mutant genes with C-terminal truncations or alanine substitutions 
were made. The descr^;>tion also only states that double domain mutant AL2 genes contain either a combination of cysteine 
substitutions, particularly at positions 33, 35, and 43, or a histidine to alanine substitution at position 40 of the encoded protein, 
and a mutation in the 3' region of the gene. All mutations are in regards to only the TGMV AL2 gene. The description does 
not describe the nucleotide sequences of any of the claimed. isolated double domain mutant recombinant AL2 genes. No details 
of the PCR site-directed mutagenesis reactions conducted to make the double domain mutants, including the PCR primer 
sequences, are described. The claimed mutant genes are therefore not reduced to practice. A gene is not reduced to practice 
tmtil the inventor can define it by its physical or chemical properties, e.g. a DNA sequence. The disclosure of a few gene 
sequences do not enable claims broadly drawn to any analog thereof. Given the breadth of the claims, and the lack of guidance 
as discussed above, the description fails to provide an adequate written description of aU of the single and double domain mutant 
AL2 genes encompassed by the claims. 

Claims 1-23 are objected to as lacking clarity under PCT Rule 66. 2(a)(v) because practice of the claimed invention is not enabled 
as required under PCT Rule 5.1(a) for the reasons set forth in the immediately preceding paragraph. 

The claims arc broadly drawn to any isolated single domain recombinant AL2 gene encoding a modified transcription 
activator protein, comprising a mutation in the region which encodes from about amino acid 83 to amino acid 129 of the 
corresponding wild-(Continued on Supplemental Sheet.) 
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Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 


Continuation of: Boxes I - VIII 


Sheet 10 


CLASSIFICATION: 





The International Patent Classification (IPC) and/or the National classification are as listed below: 
IPC(7): C12N 15/00, 15/33, 15/63, 15/82, 15/90; AOIH 5/00 and US CL: 435/69.1, 320.1. 468; 536/23/72; 800/278, 
279, 288, 295, 298, 301 



I. BASIS OF REPORT: 

5. (Some) amendments are considered to go beyond the disclosure as filed: 
NONE 



VIII. CERTAIN OBSERVATIONS ON THE APPLICATION (Continued): 

type t^an8cr^)tion activator protein; any isolated double domain recombinant AL2 gene, comprising a mutation in the region 
encoding from about amino acid 83 to about amino acid 129, and in the region encoding from about amino acid 23 to about 
amino acid 43, of the encoded transcrii^onal activator protein; any vector containing said single or double domain genes; a 
method of preparing a plant that is more susceptible to Begomoviruses or Cuitoviruses; and a method of preparing transgenic 
plants containing said gene. 

The description only states that single domain AL2 mutant genes with C-terminal truncations or alanine substitutions 
were made, and that double domain mutant AL2 genes contain either a combination of cysteine substitutions, particularly at 
positions 33, 35, and 43, or a histidine to alanine substitution at position 40 of the encoded protein, and a mutation in the 3* 
region of the gene. These mutations are in regards to only the TGMV AL2 gene. No details of any of the PCR site-directed 
mutagenesis reactions, which were conducted to make these double domain mutants, are provided. Some details of the 
construction of single domain mutants are provided. However, except for the cysteine and histidine residue substitutions with 
alanine, it is not specified if any of the single domain mutations were used in the construction of the double domain mutants, 
and if so, which ones and how they were combined. Concerning the claimed second mutation, no deletion of the central 
region of the AL2 gene was made. Therefore, one skilled in the art would not know what nucleotide sequences to remove. 

Further, the description states that the mutant genes coding for single amino acid substitutions of alanine in place of 
either cysteine 33 or 43 still interacted with SNF-1 kinase. No effect of the C35A substitution is given. Therefore, it is 
unpredictable what the effect of the plurality of cysteine substitutions would confer on the encoded protein activity. Further, 
Sunter et al (1997) teach that the AL2 protein induces coat protein gene expression by different, and unknown, mechanisms in 
different cells types (pages 274-276). The domains and sequences of AL2 that are essential to these different mechanisms 
were unknown at the time the invention was made. It is therefore unpredictable how these mechanisms would be affected by 
the claimed mutant genes. Further, concerning the amino acid substitutions, only alanine was used to replace a native amino 
acid. As the mechanism of action of the AL2 protein is unknown, one cannot predict the effect of using any of the other 
claimed amino acids for the substitution mutations. The description states that the double domain mutants are useful for 
producing transgenic plants that are more resistant to infection by geminiviruses. The single domain mutants increase the 
susceptibility to virus when expressed in transgenic plants. It is unpredictable if any double domain mutant would confer virus 
resistance without experimentation. The double domain mutants were not tested for any activity or effect of any kind. It 
would require undue e^qperimentation to test the double domain mutants for an effect on any of these activities. Given the 
claim breadth encompassing any type of single and double domain mutations of any AL2 gene, unpredictability of the art and 
lack of guidance as discussed, undue experimentation would be required by one skilled in the art to make and use the claimed 
invention. 

Claim 21 and 22 are objected to as lacking clarity under PCT Rule 66.2(a)(v) because practice of the claimed invention is not 
enabled as required under PCT Rule 5.1(a) for the reasons set forth in the immediately preceding paragraph. 

The claims are broadly drawn towards a method for preparing a plant that is more susceptible to infection by-^ 
Begomoviruses or Curtoviruses, comprising transforming a Begomovirus- or Curtovirus-host plant with any single domain 
mutant of an AL2 gene. 

The descrii^on enables the production of transgenic plants harboring the disclosed single domain mutant AL2 genes 
that are more susceptible to the TGMV and BCTV Begomiviruses. However, it does not demonstrate that the transgenic 
plants had increased 8usc^>tibility to Curtoviruses. AL2 genes are not present within all geminiviruses. They are present in 
Begomovirus subgroup of goninivirus, and have been documented to be interchangeable between different Begomoviruses 
(Haititz et al, page 1). However, AL2 genes have not been shown to be within Curtoviruses, or to complement mutant 
Curtoviruses. It is therefore unpredictable whether the disclosed transgenic plants harboring single domain AL2 genes would 
be more susc^)tible to any virus other than Begomoviruses. The description, not the knowledge of one skilled in the art, must 
enable the claimed invention. Given the breadth of the claims encompassing increased susceptibility to Curtoviruses. 
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Continuation of: B xes I - VIII Sheet 1 1 

unpredictability of the ait and lack of guidance of the description as discussed above, undue experimentation would be required 
by one skilled in the art to make and use the claimed invention. 

Claims 1-5 and 7-23 are objected to under PCT Rule 66. 2(a) (v) as lacking clarity under PCX Article 6 because the claims are 
indefinite for the following reason(8): The recitations "about amino acid 83 to about amino acid 129" in claims 1 and 7, 
"about amino acid 115 to amino acid 129" in claims 2 and 8, and "about amino acid 23 to about amino acid 43" in claim 7 
render the claims indefinite. It is unknown what is meant by "about". For example in claim 1, is amino acid 75 
encompassed? The metes and bounds of the claims, and the claims d^>endent thereon, are not clear. 

Further regarding claim 11- the claim refers back to "said mutation" of claim 7. Claim 7 describes two mutations. 
It is unknown which mutation "said mutation" is referring to. 

Further regarding claims 10 and 11- the claims are "Markush"-type claims that employ improper Markush 
terminology. Examples of proper Maikush terminology, for a hypothetical claim in which an item from a group consisting of 
A, B, C, and D, is to be chosen, are 1) the chos«i item is A, B, C, or D; 2) the chosen item is selected from the group 
consisting of A, B; C, and D. The claims appear to be missing the recitation "group consisting or. , 
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1. This interoational preliminary examination report has been prepared by this International Preliminary 
Examining Authority and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of sheets. 

□ This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority, 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheets. 



3. This report contains indications relating to the following items: 
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IV 
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vn 
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citations and explanations supporting such statement 
Certain docximents cited 
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Date of completion of this report 
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L Basis of tti rep rt 



1. Wi^ regaxd to the demente of the international ^>plication:* 
I X I the intemati nal applicati n as originally filed 
j"^ the description: 



pages 
pages 
pages 



1-21 



NONE 



_ , as originally filed 
filed with the demand 



NONE 



, filed with the letter of 



the claims: 

pages 

pages 

pages 

pages 



22-24 



NONE 



NONE 



, as originally filed 

. , as amended (together with any statement) imder Article 19 
, filed with the demand 



NONE 



. filed with the letter of 



x] the drawings: 



pages 
pages 
pages . 



1-5 



NONE 



, as originally filed 

, filed with the demand 



NONE 



I x| the sequence listing part of the description: 
pages NONE 



, filed with the letter of . 



pages 
pages 



NONE 



, as originally filed 

, filed with the demand 



NONE 



, filed with the letter of . 



2. V^th regard to the langiuige, all the elements marked above were available or furnished to this Authority in the language in which 
the international s^lication was filed, unless otherwise indicated under this item 

Tbese elenaents were available or furnished to this Authority in the following language which is: 

I I the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 
I I the language of publication of the international application (under Rule 48.3(b)). 

I I the language of the translation furnished for the purposes of international preliminaiy exan^nation (under Rules 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in printed form. 

I I filed together with the international application in computer readable form. 

I I furnished subsequently to this Authority in written form. 

I I furnished subsequently to this Authority in computer readable form. 

□ The statement that the subseouently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

|~] The statement that the information recorded in computer readable fomi is identical to the writen sequence listing has 
' — ' been furnished. 

4 I x| The amendments have resulted in the cancellation of: 

S the description, pages NONE 

S the claims, Nos. NONE 

fxl the drawings, sheets^ NONE ; 



5. [x] This report has been drawn as if (some of) the amendments had not been made, since they have been considered to go 

beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).* ♦ 
* Replacement sheets \Mch have beenfitrmshed to the receiving Office in response to an invitation under Article 14 are rdlerred to 
in this report as 'originaUy filed' and are not annexed to this report since they do not contain amendments (Rules 70.16 
and 70.17), 

^*Amf replacement sheet containing such amendments must be referred to under item 1 and ann exed to this report. 
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m. Non-establishment of pini n with regard t novelty, inventiv step and industrial applicability 

1 . The questions wiiether the claimed invention appears to be novel, to involve an inventive step (to be non obvious), or to be 
indtistrially applicable have not been and will not be examined in respect of: 

I I the entire international application. 

I X| claims Nos. .24 

because: 

□ the said international application, or the said claim Nos. . relate to the following subject matter which 
does not require international preliminary examination (specify). 



I I the description, claims or drawings (indicate particular elements below) or said claims Nos. . are so 
— imclear that no meaningful opinion could be formed (specify). 



I — I the claims, or said claims Nos. _ are so inadequately supported by the description that no meaningful 
opinion could be formed. 

S no international search report has been established for said claims Nos. 24__. 

2. A meaningful international preliminaiy examination cannot be carried out due to fee faihire of the nucleotide and/or amino acid 
sequence listing to oamp'tf with Ihe ^andaid provided for in Annex C of ttie Administrative Instructions: 

I I the written form has not been furnished or does not comply with the standard. 

I I the computer readable form has not been furnished or does not comply with the standard. 
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IV. Lack f unity f invent! n 



1 . In response to the invitation t restrict or pay additional fees the applicant has: 
I I restricted the claims. 

[3c| paid additional fees. 

[~| paid additional fees under protest. 

[ I neither restricted nor paid additional fees. 

2. rn This Authority found that the requirement of unity of invention is not complied with and chose, according to Rule 
* — * not to invite the appUcant to restrict or pay additional fees. 



68.1, 



3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 is 
I I con^lied with, 

[ x| not comphsd with for the following reasons: 

This application contains the following inventions or groups of inventions which are not so linked as to form a single 
inventive concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination 
fees must be paid. 

Group I, claim(s)l-6, 15, 16, 19, 21 and 22, drawn to a first product, an isolated single domain AL2 gene, and a first 
method for preparing a plant that is more susceptible to viral infection, comprising transforming a plant sample with said 
gene. 

Group II, claim(s) 7-14, 17, 18, 20 and 23, drawn to a second product, an isolated double domain mutant AL2 gene, and a 
second method, for preparing a transgenic plant transformed with said gene. 

The inventions listed as Groups I & II do not relate to a single inventive concept under PCT Rule 13.1 because, 
under PCT Rule 13.2, they lack the same or corresponding special technical features for the following reasons: The double 
domain mutants of Group II are not shared with the method of Group I. The method of increasing virus susceptibility of 
Group I is not shared with the method of Group II. 



4. Consequently, the following parts of the international application were the subject of international preliminary examination 
in establishing this report: 

I I all parts. 

I I the parts relating to claims Nos. _. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supp rting such statement 



1 . statement 

Novelty (N) 



Claims 1-23 



Claims NONE 



YES 
NO 



Inventive Step (IS) 



Claims 1-23 



Claims NONE 



YES 
NO 



Industrial Applicability (lA) 



Claims 1-23 



Claims NONE 



YES 
NO 



2. citations and explanations (Rule 70.7) 



Claims 1-23 meet the criteria set out in POT Article 33(2)-(4), because the prior art does not teach or fairly suggest isolated 
single or double domain mutants of a geminivirus AL2 transcription activator protein, nor methods to use the single domain 
mutant to create plants that arc more susceptible to viral infection. The claims have industrial applicability in that the 
mutant nucleic acid sequences may be used to study transcription factor interaction, plant defense repsonses, and viral 
pathogenesis. 



NEW CITATIONS 

NONE 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 
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VTL C rtain d fects in the international appiicati n 

The following defects in the form or contents of the international application have been noted: 

Claims 20-23 arc objected to under PCT Rule 66. 2(a) (iii) as containing the following defect(s) in the form or contents thereof: 
Each of claims 20-23 are missing the period punctuation mark. 

The description is objected to as containing the following defect(s) under PCT Rule 66.2(a)(iii) in the form or contents thereof: 
The amino acid and nucleotide sequences that appear in Figures 1 and 2 should be identified by their SEQ ID NOs. 

Page 16, lines 19-20 indicates that transgenic plants were made comprising mutant AL2 genes shown in Table III. 
However, the description docs not include a Table III. 
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VUL Certain observati ns n the international application 

The following bservations on the clarity of the claims, description, and drawings or on the question whether the claims are folly 
si^yported by the description, are made: 

Claims 1-23 are objected to as lacking clarity under PCT Rule 66. 2(a) (v) because practice of the claimed invention is not 
adequately described in writing, as required under PCT Rule 5.1(a)(iii), for the reasons set forth in the following paragraph. 

The claims are broadly drawn to any isolated single domain recombinant AL2 gene encoding a modified transcription 
activator protein, comprising a mutation in the region which encodes from about amino acid 83 to amino acid 129 of the 
corresponding wild-type transcr^>tion activator protein; any isolated double domain recombinant AL2 gene, comprising a 
mutation in the region encoding from about amino acid 83 to about amino acid 129, and in the region encoding from about amino 
acid 23 to about amino acid 43, of the encoded transcriptional activator protein; any vector containing said single or double 
domain genes; a method of pr^aiing a plant that is more susceptible to Begomoviruses or Curtoviruses; and a m^od of 
preparing transgenic plants containing said gene. 

The description only states that single domain AL2 mutant genes with C-terminal truncations or alanine substitutions 
were made. The description also only states that double domain mutant AL2 genes contain either a combination of cysteine 
substitutions, particularly at positions 33, 35, and 43, or a histidine to alanine substitution at position 40 of the encoded protein, 
and a mutation in the 3' region of the gene. All mutations are in regards to only the TGMV AL2 gene. The description does 
not describe the nucleotide sequences of any of the claimed isolated double domain mutant recombinant AL2 genes. No details 
of the PCR site-directed muUgenesis reactions conducted to make the double domain mutants, including the PGR primer 
sequences, are described. The claimed mutant genes are therefore not reduced to practice. A gene is not reduced to practice 
until the inventor can defme it by its physical or chemical properties, e.g. a DNA sequence. The disclosure of a few gene 
sequences do not enable claims broadly drawn to any analog thereof. Given the breadth of the claims, and the lack of guidance 
as discussed above, the description fails to provide an adequate written description of all of the single and double domain mutant 
AL2 genes encompassed by the claims. 

Claims 1-23 arc objected to as lacking clarity under PCT Rule 66. 2(a) (v) because practice of the claimed invention is not enabled 
as required under PCT Rule 5.1(a) for the reasons set forth in the immediately preceding paragraph. 

The claims arc broadly drawn to any isolated single domain recombinant AL2 gene encoding a modified transcription 
activator protein, comprising a mutation in the region which encodes from about amino acid 83 to amino acid 129 of the 
corresponding wild-(Continued on Supplemental Sheet.) 



Form PCT/IPEA/409 (Box VIII) (July 1998)* 



INTERNATIONAL PRELIMINARY EXAlvONATION REPORT 


International application No. 
PCT/US99/12680 


Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 


Continuation f: B xes I - VIII 


Sheet 10 



CLASSIHCATION: 

The International Patent Classification (IPC) and/or the National classification are as listed below: 
IPC(7): C12N 15/00, 15/33, 15/63, 15/82, 15/90; AOIH 5/00 and US CI.: 435/69.1, 320.1, 468; 536/23/72; 800/278, 
279, 288, 295. 298. 301 



1. BASIS OF REPORT: 

5. (Some) amendments are considered to go beyond the disclosure as filed: 
NONE 



VIII. CERTAIN OBSERVATIONS ON THE APPLICATION (Continued): 

type transcription activator protein; any isolated double domain recombinant AL2 gene, comprising a mutation in the region 
encoding from about amino acid 83 to about amino acid 129. and in the region encoding from about amino acid 23 to about 
amino acid 43, of the encoded transcriptional activator protein; any vector containing said single or double domain genes; a 
method of pr^xaring a plant that is more susc^>tible to Bcgomoviruses or Curtoviruses; and a method of preparing transgenic 
plants containing said gene. 

The description only states that single domain AL2 mutant genes with C-terminal truncations or alanine substitutions 
were made, and that double domain mutant AL2 genes contain either a combination of cysteine substitutions, particularly at 
positions 33, 35, and 43, or a histidine to alanine substitution at position 40 of the encoded protein, and a mutation in the 3* 
region of the gene. These mutations are in regards to only the TGMV AL2 gene. No details of any of the PCR site-directed 
mutagenesis reactions, which were conducted to make these double domain mutants, are provided. Some details of the 
construction of single domain mutants are provided. However, except for the cysteine and histidine residue substitutions with 
alanine, it is not specified if any of the single domain mutations were used in the construction of the double domain mutants, 
and if so. which ones and how they were combined. Concerning the claimed second mutation, no deletion of the central 
region of the AL2 gene was made. Therefore, one skilled in the art would not know what nucleotide sequences to remove. 

Further, the description states that the mutant genes coding for single amino acid substitutions of alanine in place of 
cither cysteine 33 or 43 still interacted with SNF-1 kinase. No effect of the C35A substitution is given. Therefore, it is 
unpredictable what the effect of the plurality of cysteine substitutions would confer on the encoded protein activity. Further. 
Sunter et al (1997) teach that the AL2 protein induces coat protein gene expression by different, and unknown, mechanisms in 
different cells types (pages 274-276). The domains and sequences of AL2 that are essential to these different mechanisms 
were unknown at the time the invention was made. It is therefore unpredictable how these mechanisms would be affected by 
the claimed mutant genes. Further, concerning the amino acid substitutions, only alanine was used to replace a native amino 
acid. As the mechanism of action of the AL2 protein is unknown, one cannot predict the effect of using any of the other 
claimed amino acids for the substitution mutations. The description states that the double domain mutants are useful for 
producing transgenic plants that are more resistant to infection by geminiviruses. The single domain mutants increase the 
susceptibihty to virus when expressed in transgenic plants. It is unpredictable if any double domain mutant would confer virus 
resistance without e3q>erimentation. The double domain mulanU were not tested for any activity or effect of any kind. It 
would require undue experimentation to test the double domain mutants for an effect on any of these activities. Given the 
claim breadth encompassing any type of single and double domain mutations of any AL2 gene, unpredictability of the art and 
lack of guidance as discussed, undue experimentation would be required by one skilled in the art to make and use the claimed 
invention. 

Claim 21 and 22 are objected to as lacking clarity under PCT Rule 66.2(a)(v) because practice of the claimed invention is not 
enabled as required under PCT Rule 5. 1(a) for the reasons set forth in the immediately preceding paragraph. 

The claims are broadly drawn towards a method for preparing a plant that is more susceptible to infection by 
Bcgomoviruses or Curtoviruses, comprising transforming a Bcgomovirus- or Curtovirus-host plant with any single domain 
mutant of an AL2 gene. 

The description enables the production of transgenic plants harboring the disclosed single domain mutant AL2 genes 
that arc more susceptible to the TGMV and BCTV Begomiviruses. However, it does not demonstrate that the transgenic 
plants had increased susceptibility to Curtoviruses. AL2 genes are not present within all geminiviruses. They are present in 
Begomovinis subgroup of geminivirus, and have been documented to be interchangeable between different Bcgomoviruses 
(Hartitz ct al, page 1). However, AL2 genes have not been shown to be within Curtoviruses, or to complement mutant 
Curtoviruses. It is therefore unpredictable whether the disclosed transgenic plants harboring single domain AL2 genes would 
be more susceptible to any virus other than Bcgomoviruses. The description, not the knowledge of one skilled in the art, must 
enable the claimed invention. Given the breadth of the claims encompassing increased susceptibility to Curtoviruses, 
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unpredictability of the ait and lack of guidance of the description as discussed above, undue experimentation would be required 
by one skilled in the art to niake and use the claimed invention. 

Claims 1-5 and 7-23 arc objected to under PCT Rule 66.2(a)(v) as lacking clarity under PCX Article 6 because the claims are 
indefinite for the following reason(s): The recitations "about amino acid 83 to about amino acid 129" in claims 1 and 7, 
"about amino acid 115 to amino acid 129" in claims 2 and 8, and "about amino acid 23 to about amino acid 43" in claim 7 
render the claims indefinite. It is unknown what is meant by "about". For example in claim 1, is amino acid 75 
encompassed? The metes and bounds of the claims, and the claims dependent thereon » are not clear. 

Further regarding claim 11- the claim refers back to "said mutation" of claim 7. Claim 7 describes two mutations. 
It is unknown which mutation "said mutation" is referring to. 

Further regarding claims 10 and 11- the claims are "Markush"-type claims that employ improper Markush 
terminology. Examples of proper Markush terminology, for a hypothetical claim in which an item from a group consisting of 
A, B, C, and D, is to be chosen, are 1) the chosen item is A, B, C, or D; 2) the chosen item is selected from the group 
consisting of A, B, C, and D. The claims appear to be missing the recitation "group consisting oP. 
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